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Informal 
Partnerships and 

Collaborations 
• WRI
• MiCRO
• World Bank
• USDA
• Agvesto
• PDC

Ø Visualizations and videos
Ø Outreach Materials
Ø Stories
Ø Training
Ø Webinars

Ø Workshops and 
conferences

Ø Discussions
Ø Data analysis of users

Ø Case Studies
Ø Data requirements and needs
Ø Challenges and gaps
Ø Capacity building- new avenues 

of research
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Sharing





GPM Applications Portfolio

• On average ~1,000 unique users 
per month access GPM data and 
products (GDISC and PPS)

• E-mail, type of user, application 
area

Over 85 highlights have been made to 
show how GPM is being used for 
applications

Goal is to better understand the user community and 
reach into sectors that may not be well represented or 
better engage active groups



Climate Variability & 
Change 

Land Surface 
Modeling

Numerical Weather 
Prediction

Ocean 
Modeling

39%

Weather, Climate, Modeling

Water Resources, Agriculture, 
and Food Security

Agricultural 
Applications and Food 

Security 

Hydrological 
Modeling

Water 
Resources/ 

Management 26%



Disasters & Risk Management

Ecological Management
Disaster Response & 

Management 

Extreme Events
Flooding

Landslides

Reinsurance

Tropical 
Cyclones

Wildfires

15% Ecological Modeling

Ecological 
Management & 
Sustainability

Environmental & Natural 
Resource Management

Fish and Wildlife 
Management

Forestry & Land 
Management

Geology

Marine Sciences

12%



https://pmm.nasa.gov

https://pmm.nasa.gov/


Looking Inside Tropical Storm Lorenzo

GPM's GMI provides a view of Lorenzo’s precipitation, showing the 
heaviest rainfall near the center on 09/23/2019. 
Credit: NASA/JAXA/NRL

Issue Monitoring and forecasting storms to support disaster 
preparation and response 

Objective
Use satellite imagery to monitor and track behavior of 
tropical cyclones 

Solution GMI data used by the NRL and NOAA’s NHC to help 
understand behavior and location of Lorenzo

Results/
Benefit

GMI used by NHC to help communicate about the storm’s 
behavior (and available to the public)

The NHC provides 
regular updates of a 
storm’s track, 
location, and behavior 
to the public. The 
NHC mentioned the 
use of the
GMI instrument in a recent discussion of tropical storm Lorenzo on 09/23/2013 at 11am 
(above). Credit: https://www.nhc.noaa.gov/archive/2019/al13/al132019.discus.003.shtml

https://www.nhc.noaa.gov/archive/2019/al13/al132019.discus.003.shtml


Addressing Drought on the Navajo Nation

Image credit: Amber Jean McCullum1, Justin Huntington2, Britta Daudert2, Carlee 
McClellan3

(1Bay Area Environmental Research Institute/NASA Ames Research Center, 2Desert 
Research Institute,3Navajo Nation Dept of Water Resources).

Issue Monitoring and forecasting drought 

Objective Develop tool (DSET) for improved drought 
reporting

Solution
DSET connects NASA Earth Observations,
modeled climate data, and in-situ rain gauge data 
for on-the-fly analyses

Results/
Benefit

DSET end products (field scale maps, time series 
figures, and reporting metrics) will assist in 
drought emergency declarations and the 
subsequent allocation of relief dollars across the 
NN



Monitoring and Managing Weather Risks with GPM
Issue Protect farmers from financial disaster and combat food 

insecurity faced by environmental extremes

Objective
Work with companies to develop insurance platform that 
protects agricultural assets when a disaster strikes

Solution Uses climate and weather data to monitor and manage risks in 
agriculture

Results/
Benefit

Work with thousands of farmers and companies throughout world 
to design payouts

GPM

In April 2016, Argentina and Uruguay 
received upwards of 300mm above 
monthly average which led to flooding. To 
help assess the total crop damage and 
potential crop yield, Agvesto worked with 
the Argentine government to provide field 
health and risk insights using GPM 
precipitation and SMAP soil moisture 
data. Credit: Agvesto.   



Evaluating Wind Turbine Longevity 

Issue Maximize blade reliability to effectively convert wind 
into energy

Objective
Understand how weather impacts wind turbine blades 
throughout the world

Solution
Provide information using GPM IMERG data to develop contour 
precipitation maps and determine average precipitation at 
existing and potential wind turbine site locations

Results/
Benefit

Work with customers and guarantee that wind turbine will last 20+ 
years within location 

Map of average
precipitation in Texas (left) 
and the North Sea and 
western Norway (right) 
depicted by black contour 
lines using GPM IMERG 
data. 

Image credits: Laurids 
Andersen



• July 22-23, 2019, 40 experts  (NASA, NOAA, NRL, JMA, JAXA, ECMWF, ECCC)

• Discuss how existing NASA satellite products could be better leveraged for 
NWP and AQ forecasting efforts and outline future needs for NASA’s next 
generation satellite estimates

• Discuss utility and opportunities for future measurements  for ACCP 



• Understand how GPM data products are currently assimilated in NWP modeling and opportunities for 
future applications; 

• Explore barriers and solutions related to the assimilation of satellite observations into NWP models and 
opportunities for AQ forecasting;

• Assess how future measurements from the ACCP concept study may be utilized by the NWP and AQ 
forecast community; and 

• Increase awareness of the needs of the NWP and AQ forecast community for future research 
developments and collaboration. 



A-CCP Aerosols and Clouds-Convection-Precipitation StudyEnabled Applications for Aerosols and Clouds, Convection and Precipitation (ACCP)
11. Disasters
12. Human Health Studies & Health Risk

Estimation
13. Air Quality Rule & Regulation Making
14. Operational Air Quality Forecasting
15. Built Infrastructure / Urban Development

6.   Wildfire
7.   Improved Numerical Weather Prediction
8.   Hydrologic Modeling
9. Agricultural Modeling & Monitoring
10. Health & Ecological Forecasting/Monitoring

1.   Storm Forecasting & Modeling
2.   Aerosol & Precipitation Interaction
3.   Climate Modeling
4. Energy Planning
5.   Aviation Industry & Safety
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EA 14. Support forecast initialization, 
tracking dust plumes, and issuing AQ 
alerts.

EA 12. Infer spatio-temporal variations & trends of speciated
surface-level PM, which are used to associate the effects of 
exposure to PM with specific health outcomes, and to 
calculate health risks and longevity.

EA 13. Infer  spatio-
temporal variations & 
trends of speciated surface-
level PM to support AQ 
rule-making, define 
exceptional events, etc. 

Aerosols

AQ Rule & 
Regulation 

Making

Operational 
AQ 

forecasting

Human 
Health 

Studies & 
Health Risk 
Estimation

EA 10. Used as inputs into 
hydrologic models, vector and 
water borne disease modeling, 
animal migration tracking, 
insurance models, and 
disasters applications.

EA 11. Used for 
modeling/estimating flooding 
and landslide hazards, 
developing parametric risk 
models for (re)insurance, and 
identifying high risk areas for 
hydrometeorological extremes.

EA 8. Critical for water resource managers, 
agricultural communities, and energy 
companies for estimating streamflow, 
flooding and inundation impacts, and 
assessing drought conditions.

EA 7. Enable weather prediction 
communities to enhance 
parameterizations of clouds to 
improve NWP output for weather 
forecasting.

EA. 9. Enable
agricultural 
communities to model, 
forecast, and track 
watershed conditions 
that impact crop 
estimation, yields, 
irrigation, and supply.

EA 2. Improve modeling/ forecasting 
the impact of aerosols on precipitation 
including aerosol transport, 
scavenging, deposition, and chemical 
transformation.

EA 1. Predict hurricane 
and mid-latitude cyclone 
development, intensity, 
and track and 
associated precipitation 
type and amount.

EA 3. Improve model initialization and 
simulations which inform international 
reports and policy makers decisions.

EA 15. Critical for urban 
planning and development, 
transportation assessment/ 
construction, and tactical 
aid implementation to 
mitigate impacts to 
changes in AQ and 
precipitation extremes.

EA 6. Improve NWP output for 
fire weather modeling and 
forecasting to predict the 
potential for wildland and 
prescription fire growth and 
severity.

EA 4. Estimate radiative fluxes for 
applications, such as companies use 
estimates of size-resolved aerosol 
concentrations and precipitation to model 
dry and wet deposition on the panels.

EA 5. Predict and monitor hazards, such as 
visibility, icing, volcanic eruptions, and the impact 
to flights planning and aircraft engines.
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Numerical 
Weather 

Prediction

Enabled Applications for ACCP





Oct 15 -20, 2019: GPM launched campaign 
to highlight release of V06 IMERG!

Campaign events included:
• NASA.gov feature

• Six core data visualization products

• NASA Live Shots morning that consisted of 31 TV,                                                                             
radio, and print interviews 

• Introductory applications webinar (>110 registrants)

• NASA GSFC Visitors Center Sunday Experiment

• PMM Webpage to support activities

• Social Media posts (Tumblr, Snapchat story posted Oct. 29th)







Go to Class!





Precipitation Education Webpage

https://pmm.nasa.gov
/education/

302,836 pageviews in 
month of October 

(new all-time high!)

PMM Website: 95,000 
pageviews per month

https://pmm.nasa.gov/education/


GPM Social Media Accounts

Twitter: 

https://www.twitter.com/NASA_Rain

Facebook: 

https://www.facebook.com/NASA.Rain

https://www.twitter.com/NASA_Rain
https://www.facebook.com/NASA.Rain


New website coming soon!



New website will include
• Application Highlights
• Application resources (one-pagers)
• Application Videos/ visualizations 



Share your 
application or 

data use story!

Come to the 
working group 

meeting 
(Wednesday 

@ lunch)

Contribute to 
the ACCP 

applications 
community







Informal Partnerships 
and Collaborations 

• WRI
• MICRO
• World Bank
• USDA
• Agvesto
• PDC

Ø Visualizations and videos
Ø Stories
Ø Training
Ø Webinars

Ø Workshops and 
conferences

Ø Discussions
Ø Data analysis of users Ø Case Studies

Ø Data requirements and needs
Ø Challenges and gaps
Ø Capacity building- new avenues of 

research

Engagement 
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Outreach
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Making
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Community

User 
Engagement

Knowledge 
Sharing



1. Increase awareness 

2. Engage users communities 

3. Improve data access 



EA 14. Support forecast 
initialization, tracking dust 
plumes, and issuing AQ 
alerts.

EA 12. Infer spatio-temporal variations & 
trends of speciated surface-level PM,
which are used to associate the effects of 
exposure to PM with specific health 
outcomes, and to calculate health risks 
and longevity.

EA 7. Enable weather prediction 
communities to enhance 
parameterizations of clouds to 
improve NWP output for weather 
forecasting.

EA 2. Improve modeling/ forecasting the 
impact of aerosols on precipitation including 
aerosol transport, scavenging, deposition, and 
chemical transformation.

EA 1. 
Predict hurricane 
and mid-latitude 
cyclone 
development, 
intensity, and track 
and associated 
precipitation type 
and amount.

EA 3. Improve model initialization 
and simulations which inform 
international reports and policy 
makers decisions.

EA 11. Used for modeling/estimating flooding and 
landslide hazards, developing parametric risk models for 
(re)insurance, and identifying high risk areas for 
hydrometeorological extremes.

EA 6. Improve NWP output for fire 
weather modeling and forecasting to 
predict the potential for wildland and 
prescription fire growth and severity.

Disasters

Disaster 
Monitoring, 

Modeling and 
Assessment

Wildfires

Energy 
planning

Enabled Applications for ACCP

EA 8. Critical for water resource managers, 
agricultural communities, and energy 
companies for estimating streamflow, 
flooding and inundation impacts, and 
assessing drought conditions.

EA. 9. Enable agricultural communities to 
model, forecast, and track watershed 
conditions that impact crop estimation, yields, 
irrigation, and supply.

Water and 
Agriculture

Hydrologic 
Modeling

Agricultural 
Modeling 

and 
Monitoring

EA 4. Energy Planning:
Estimate radiative fluxes for 
applications, such as 
companies use estimates of 
size-resolved aerosol 
concentrations and 
precipitation to model dry and 
wet deposition on the panels.

Infrastruc
ture and 
Develom

pent

EA 13. Infer  spatio-temporal 
variations & trends of speciated
surface-level PM to support AQ 
rule-making, define exceptional 
events, etc. 

EA 10. Used as inputs into hydrologic models, 
vector and water borne disease modeling, animal 
migration tracking, insurance models, and 
disasters applications.

EA 15. Critical for urban planning and 
development, transportation 
assessment/ construction, and tactical 
aid implementation to mitigate impacts 
to changes in AQ and precipitation 
extremes.

EA 5. Predict and monitor 
hazards, such as visibility, 
icing, volcanic eruptions, and 
the impact to flights planning 
and aircraft engines.

Health and 
Developmen

t

AQ Rule & 
Regulation 

Making

Human Health 
Studies & 

Health Risk 
Estimation

Aviation 
Industry and 

Safety

Infrastructure 
/ Urban 

Development

Health and 
Ecological 

Forecasting & 
Monitoring

Weather, AQ, 
and Climate 

Modeling and 
Forecasting

Severe Storm 
Forecasting and 

Modeling

Aerosol & 
Precipitation 
Interaction in 
Modeling and 
Forecasting

Climate 
Modeling

Operational 
AQ 

forecasting

Numerical 
Weather 

Prediction



EA 14. Support forecast initialization, 
tracking dust plumes, and issuing AQ 
alerts.

EA 12. Infer spatio-temporal variations & trends of speciated
surface-level PM, which are used to associate the effects of 
exposure to PM with specific health outcomes, and to 
calculate health risks and longevity.

EA 13. Infer  spatio-
temporal variations & 
trends of speciated surface-
level PM to support AQ 
rule-making, define 
exceptional events, etc. 

Aerosols

AQ Rule & 
Regulation 

Making

Operational 
AQ 

forecasting

Human 
Health 

Studies & 
Health Risk 
Estimation

EA 10. Used as inputs into 
hydrologic models, vector and 
water borne disease modeling, 
animal migration tracking, 
insurance models, and 
disasters applications.

EA 11. Used for 
modeling/estimating flooding 
and landslide hazards, 
developing parametric risk 
models for (re)insurance, and 
identifying high risk areas for 
hydrometeorological extremes.

EA 8. Critical for water resource managers, 
agricultural communities, and energy 
companies for estimating streamflow, 
flooding and inundation impacts, and 
assessing drought conditions.

EA 7. Enable weather prediction 
communities to enhance 
parameterizations of clouds to 
improve NWP output for weather 
forecasting.

EA. 9. Enable
agricultural 
communities to model, 
forecast, and track 
watershed conditions 
that impact crop 
estimation, yields, 
irrigation, and supply.

EA 2. Improve modeling/ forecasting 
the impact of aerosols on precipitation 
including aerosol transport, 
scavenging, deposition, and chemical 
transformation.

EA 1. Predict hurricane 
and mid-latitude cyclone 
development, intensity, 
and track and 
associated precipitation 
type and amount.

EA 3. Improve model initialization and 
simulations which inform international 
reports and policy makers decisions.

EA 15. Critical for urban 
planning and development, 
transportation assessment/ 
construction, and tactical 
aid implementation to 
mitigate impacts to 
changes in AQ and 
precipitation extremes.

EA 6. Improve NWP output for 
fire weather modeling and 
forecasting to predict the 
potential for wildland and 
prescription fire growth and 
severity.

EA 4. Estimate radiative fluxes for 
applications, such as companies use 
estimates of size-resolved aerosol 
concentrations and precipitation to model 
dry and wet deposition on the panels.

EA 5. Predict and monitor hazards, such as 
visibility, icing, volcanic eruptions, and the impact 
to flights planning and aircraft engines.
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Enabled Applications for ACCP



EA 14. Support forecast 
initialization, tracking dust 
plumes, and issuing AQ 
alerts.

EA 12. Infer spatio-temporal variations & 
trends of speciated surface-level PM, 
which are used to associate the effects of 
exposure to PM with specific health 
outcomes, and to calculate health risks 
and longevity.

EA 7. Enable weather prediction 
communities to enhance 
parameterizations of clouds to 
improve NWP output for weather 
forecasting.

EA 2. Improve modeling/ forecasting the 
impact of aerosols on precipitation including 
aerosol transport, scavenging, deposition, and 
chemical transformation.

EA 1. 
Predict hurricane 
and mid-latitude 
cyclone 
development, 
intensity, and track 
and associated 
precipitation type 
and amount.

EA 3. Improve model initialization 
and simulations which inform 
international reports and policy 
makers decisions.

EA 11. Used for modeling/estimating flooding and 
landslide hazards, developing parametric risk models for 
(re)insurance, and identifying high risk areas for 
hydrometeorological extremes.

EA 6. Improve NWP output for fire 
weather modeling and forecasting to 
predict the potential for wildland and 
prescription fire growth and severity. Disasters

Disaster 
Monitoring, 
Modeling 

and 
Assessment

Wildfires

Enabled Applications for ACCP

EA 8. Critical for water resource managers, 
agricultural communities, and energy 
companies for estimating streamflow, 
flooding and inundation impacts, and 
assessing drought conditions.

EA. 9. Enable agricultural communities to 
model, forecast, and track watershed 
conditions that impact crop estimation, yields, 
irrigation, and supply.

Water and 
Agriculture

Hydrologic 
Modeling

Agricultural 
Modeling 

and 
Monitoring

EA 4. Energy Planning: 
Estimate radiative fluxes for 
applications, such as 
companies use estimates of 
size-resolved aerosol 
concentrations and 
precipitation to model dry and 
wet deposition on the panels.

Energy

EA 13. Infer  spatio-temporal 
variations & trends of speciated
surface-level PM to support AQ 
rule-making, define exceptional 
events, etc. 

EA 10. Used as inputs into hydrologic models, 
vector and water borne disease modeling, animal 
migration tracking, insurance models, and 
disasters applications.

EA 15. Critical for urban planning and 
development, transportation 
assessment/ construction, and tactical 
aid implementation to mitigate impacts 
to changes in AQ and precipitation 
extremes.

EA 5. Predict and monitor 
hazards, such as visibility, 
icing, volcanic eruptions, and 
the impact to flights planning 
and aircraft engines.
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SPoRT’s use of RGB Imagery for Hurricane Dorian
Many factors can act together to contribute to storm 
intensification, and satellite imagery offers a variety of 
perspectives to monitor the evolution of tropical cyclone structure 
as a storm undergoes intensity change. Multispectral Red-Green-
Blue (RGB) composite imagery derived from the GPM 
Constellation of passive microwave sensors provides value in 
monitoring the evolution of convection within a tropical cyclone, 
and can reveal structures such as developing and concentric 
eyewalls, as well as spiral rainbands. On August 28th and 29th, 
2019, RGB imagery provided by the Short-term Prediction 
Research and Transition Center (SPoRT) captured Dorian's spiral 
rainband structure, as well as the presence of an eye before 
moving north towards the Bahamas. The NASA SPoRT center 
has a history of providing RGB imagery to national centers, 
including the National Hurricane Center (NHC) for use in 
operations. Today, the imagery is extensively used in hurricane 
analysis and forecasting, leveraging the ability to detect features 
of interest and to identify the hurricane center, 
structure, and intensity.

Figure 1: Evolution of Dorian 
from 08/28/19—08/29/19 as 
viewed from the 37 GHz RGB, 
which is sensitive to warm 
precipitation. Light blue colors 
demonstrate regions of lighter 
rain, indicative of mainly 
stratiform precipitation, and pink 
to red colors demonstrate areas 
of heavier rainfall, indicative of 
convective precipitation.

Figure 2: Same snapshots from 
Figure 1, but using the 89 GHZ 
RGB imagery, which is sensitive 
to frozen precipitation. Red 
colors indicate regions of strong 
convection.

Figure 3: Satellite-derived instantaneous rain rate (in/hr) for the same 
snapshots of Figures 1-2. These images provide another perspective 
on storm structure by demonstrating where precipitation is occurring.

Check out full 
article at SPoRT

Caption and Image credit: Erika Duran, Emily Berndt, and Patrick Duran 
(NASA SPoRT), https://nasasport.wordpress.com/2019/08/30/the-evolution-of-
hurricane-dorian-as-viewed-from-nasas-gpm-constellation/?linkId=72896134. 

https://nasasport.wordpress.com/2019/08/30/the-evolution-of-hurricane-dorian-as-viewed-from-nasas-gpm-constellation/?linkId=72896134
https://nasasport.wordpress.com/2019/08/30/the-evolution-of-hurricane-dorian-as-viewed-from-nasas-gpm-constellation/?linkId=72896134


GPM Data Used to Provide Early Warning of Extreme 
Rainfall Events in Developing Countries

ERDS visual communicating the severe rainfall over Pakistan in April 2019 using 
IMERG data. This was posted on the ERDS Twiiter account, @Ithaca_erds.  

• ERDS is a web GIS applications service for monitoring and 
forecasting extreme rainfall events- http://erds.ithacaweb.org/. 

• ERDS is developed and implemented by the Information 
Technology for Humanitarian Assistance, Cooperation, and 
Action (ITHACA) - http://www.ithacaweb.org/ - and used by 
the UN World Food Programme (WFP) Emergency 
Preparedness Unit and multiple emergency management 
service organizations.

• ERDS Twitter account, @Ithaca_erds, has multiple examples 
how GPM IMERG data has been used for disaster response 
and preparation in over 20 countries!

ERDS web application 
highlighting rainfall in 
Greece in January 
2019. Credit: 
http://erds.ithacaweb.o
rg/ via @Ithaca_erds.  

GPM IMERG data is used as an input within the Extreme 
Rainfall Detection System (ERDS) to provide immediate 
information about potential extreme hydrological events 
throughout the world.

http://erds.ithacaweb.org/
http://www.ithacaweb.org/
http://erds.ithacaweb.org/


Engage users communities

• Improve awareness and traceability of data through the decision making 
pipeline and gain feedback in improving data and access pipelines

Engagement 
and User 
Outreach




